Burden of the disease
Osteoporosis-related fractures are a major economic concern in many developed as well as less developed countries. Osteoporosis affects estimated 75 million people in Japan, Europe and USA (1) . Currently, approximately 1.6 million hip fractures occur annually worldwide and this figure is estimated to increase gradually and reach 4.5-6.3 million by 2050 (2, 3) . According to the Asian osteoporosis audit published by the International Osteoporosis Foundation, the incidence of hip fractures in Sri Lanka will rise from the 2006 figure of nearly 2700 to 4900 in 2020 and 6900 in 2041. These were based on average population projections and according to the growth rate of elderly sector of the population these figures could become higher (4) .
Although a fracture at any site could be attributed to osteoporosis, fractures of hip and vertebrae are the classical fragility fractures. Each fracture type has its own patient characteristics and morbidity and mortality pattern. Hip facture is the most sinister osteoporosis-related fracture owing to the health care cost involved and associated mortality and morbidity. It is estimated that nearly 20-25% hip fracture survivors die within the first year (5) . The increased mortality could persist up to five years after a hip fracture. Hip fracture has profound effects on physical independence. Nearly 40% of hip fracture survivors have walking disability while 60% require assistance to maintain day to day physical activities (6) . Furthermore, one third of hip fracture patients are totally physically dependent or require nursing home placement at one year following fracture (7) .
Vertebral fracture has its own characteristics yet different from hip fracture. Only one third of vertebral fractures are symptomatic (8) . Therefore most of the vertebral fractures are detected as an incidental finding. Vertebral fractures are associated with acute and chronic backache, loss of mobility and functions. Further, vertebral fractures lead to more vertebral fractures and non-vertebral fractures in later years (9, 10) .
Although considered an end-result of osteoporosis, forearm fractures behave different to fractures at other sites such as hip and vertebrae. Distal forearm fractures lack the classical exponential rise with advancing age (11) seen with typical osteoporosis-related fractures such as hip and vertebrae. Also they tend to occur in relatively young people (11) . Although no increased mortality is seen following distal forearm fractures, increased incidence of pain and numbness of affected hand is reported.
Geographical variation of osteoporosis prevalence and incidence of fractures
Prevalence of osteoporosis and the incidence of related fractures have a marked geographical variation and the reasons for this variation are not well understood (12, 13) . In defining osteoporosis in 1994, the WHO working group opted for the T-score cut-off value of -2.5 as it demarcated nearly 30% of women over 50 years as having the disease and this approximated to the proportion of population having lifetime fracture risk (14) . Subsequent studies applying this cut-off value, however, demonstrated a wide variation in postmenopausal osteoporosis prevalence. This could partly be due to variations in the composition of study samples, inclusion and exclusion criteria, skeletal sites included in the analysis etc. In 2002, Holt et al demonstrated a substantial difference in the prevalence of osteoporosis between USA and UK women older than 50 years (15) . Among Thai postmenopausal women, osteoporosis prevalence varies between women of more than five years since menopause and women of less than five years since menopause (16) . Among Chinese women between 20-89 years, the prevalence of osteoporosis varies from 15% to 28% between hip and lumbar spine (17) . A previous study in Sri Lanka indicated that nearly 48% of women above 50 years are likely to suffer from osteoporosis. This analysis was based on an extrapolation of a subgroup analysis and used bone mineral density in an appendicular skeleton (18) . Further community-based studies are required in Sri Lanka to confirm the finding of this solitary study. Apart from osteoporosis prevalence, the incidence of fragility fracture also varies. While the highest fracture incidence is reported from Scandinavian countries, a marked variation in hip fracture incidence was seen across Europe (12) . Furthermore, there is a difference in the hip fracture incidence between the northern and southern regions of Europe. The incidence of hip fractures reported in Asian countries also varies, widely. Although many previous reports indicated a lower incidence of hip fractures (3, 19) , recent studies have shown a clear secular change in the fracture incidence (20) . Most of the studies indicate an increasing trend of hip fractures in Asian countries (20) . While this could be a real increase due to factors such as rapid urbanization and sedentary life-style of modern city dwellers, improved case reporting and easy access to health care may also have played a role.
Problems faced by clinicians in Sri Lanka
Lack of awareness of the disease is a major problem in certain parts of Sri Lanka. Awareness of osteoporosis is high in urban areas but the accuracy of the information they possess is highly questionable. Many have learned about the disease from printed and electronic media but the information given in these appear to be bias towards certain aspects related to the diaseasedisease. Regular education programmes are being conducted by Osteoporosis Sri Lanka focusing opinion leaders in the health care system who could take the message to community level.
Limited availability of screening facilities for low bone mass is a major problem worldwide and the situation in Asian countries is worse. According to the recent Asian Osteoporosis Audit compiled by the International Osteoporosis Foundation, the availability of Dual Energy Absorptiometry (DXA) in most of the Asian countries is a major concern (4). The situation cannot be expected to improve in the near future and clinicians will have to find an alternative ways to detect women with osteoporosis.
Local Bone Mineral Density (BMD) reference data is essential for accurate categorization of women into the WHO diagnostic categories (Table) . Although NHANES BMD reference data are being used widely in the USA and European countries, the applicability of this reference data to populations outside these two regions is highly questionable. Previous studies have shown a wide variation of osteoporosis prevalence when two reference data sets were used on the same patient population (21, 22) . Although it is a daunting task, every country should be encouraged to develop their local BMD reference data.
The use of WHO T-score cut-off values introduced in 1994 to identify women at high risk of fracture has major limitations. Although BMD is the most quantifiable risk factor of future fracture, there are many other clinical risk factors of fractures. Furthermore, according to previous studies most of osteoporosis-related fractures occurred in women with osteopenia. As a solution to this issue, WHO recently introduced the FRAX algorithm to help clinicians in therapeutic decision making. FRAX is a webbased calculator (Figure) which, apart from BMD, accommodates multiple clinical risk factors in estimating fracture risk (http://www.shef.ac.uk/FRAX). The clinical risk factors included in the FRAX model are age, gender, weight, height, past history of fracture, parental history of fracture, use of glucocorticoids, smoking habits, alcohol consumption, secondary causes of bone loss and rheumatoid arthritis. The output displays the probability of major osteoporotic as well as hip fractures during the next 10 years. Since its introduction, FRAX has undergone many alterations and many country-specific FRAX models have been developed. With the introduction of FRAX, the clinical decision making has undergone major changes. Before the introduction of FRAX, DXA reports mostly indicated the diagnostic category; osteoporosis, osteopenia or normal of the patient with a rough assessment of future fracture risk. With the introduction of FRAX, apart from the diagnostic category, DXA reports now include the FRAX based 10 year fracture probability figures. This would help clinician making treatment decisions.
The fracture probability thresholds that should be adapted to make treatment decisions vary in different populations. This would depend on many factors such as cost of treatment, the willingness to pay, reimbursement policies etc, most are country specific. The National Osteoporosis Foundation in the USA recommends treating all postmenopausal women with T-score less than -2.5 and those with osteopenia and major osteoporotic fracture probability exceeding 20% or hip fracture probability exceeding 3% estimated based on the US Caucasian FRAX model (http://www.nof.org/professionals/clinicalguidelines.) These values, however, would not be valid for a country with lower fracture incidence and where generic bisphosphonates are available to treat high risk women.
Drug treatment
Although many therapeutic options are available to treat women with osteoporosis and a high fracture risk, bisphosphonates are the most used therapeutic agent (23) . Apart from their anti-fracture efficacy, these drugs are affordable and relatively safe. While alendronate and risedronate are the main oral bisphosphonates used in Sri Lanka, zoledronic acid is becoming popular. The inconvenience of injections and prohibitive cost make teriparatide a reserve drug to treat osteoporosis.
Unwanted effects and drug compliance are the major practical issues involved with long-term bisphosphonate use. Upper gastro-intestinal adverse events associated with oral bisphosphonates are the most common side effects seen among patients. The concurrent use of NSAIDs enhances the upper GI side effects. Myalgia, bone pain and arthralgia are the other common unwanted effects of oral bisphosphonates. Although they can be treated, adequately, with simple analgesics in most of the cases, symptoms can be severe enough to result in discontinuation of oral bisphosphonates in some people.
Summary
Based on the predictions of future facture occurrence, health care and social care systems in Sri Lanka will have to face an enormous burden in providing the necessary care for fracture patients. The need of preventive programs which would lessen the future fracture burden is a need. Educational programs targeting opinion leaders in health at community level could be used to raise the awareness of the disease in general. Case finding and adequate treatment are the main responsibilities of clinicians.
